Cytochemical studies on the localization and functional properties of calcium in anterior pituitary cells.
The localization of calcium and its functional properties in anterior pituitary cells were studied using a potassium pyroantimonate technique. In all kinds of secretory cells, the precipitates of the calcium-pyroantimonate complex were distributed on the limiting membrane of the secretory granule. They were present also in the cytoplasmic matrix, the mitochondrial matrix, small smooth vesicles, coated vesicles, and in the nuclear euchromatin area. The precipitates were usually seen at the contact region between the limiting membranes of two adjacent secretory granules, or between the granule limiting membrane and the plasma membrane. When the tissues were incubated in the medium containing A23187 (10 microM) for 5 min, the deposits on the granule limiting membrane were increased in number and those on the mitochondrial matrix were decreased; the reaction products almost disappeared on the limiting membranes of the secretory granules after membrane fusion following single or multigranular exocytosis induced by A23187-treatment. In addition, small vesicles in the capillary endothelium contained reaction precipitates. Based on these results we propose a hypothetical model for the relationship between the localization of calcium and secretory activity.